HChem 9/2007 – Chapter 1 Supplemental Reading Assignment

“The Poisoned Needle”, http://antoine.frostburg.edu/chem/senese/101/features/domoic.shtml
After you have read the article about how the biotoxin, domoic acid, was isolated, answer the following questions.  Provide thoughtful answers with enough supporting details to justify your responses, but don’t copy entire passages from the article.  Please word-process your work.  Papers are due _____.

Note: This article is an excellent example of how physical and chemical properties of matter are important considerations when trying to understand the composition of matter.  It provides very clear descriptions of the scientific method and techniques used to separate mixtures. Many of the chemical terms and concepts in Chapter 1 are applied in this article.  Feel free to access the original article – it includes links to definitions of terms marked with asterisks within the reading, and an extensive bibliography if you want to find out more about domoic acid and amnesic shellfish poisoning.  

The problem…

1. Why is amnesic shellfish poisoning (ASP) more serious than ordinary food poisoning?

2. List several toxins that were considered – and eliminated – as the cause of ASP. Tell whether each of these is a biological or a chemical agent. 

3. Why was a “divide and discard” strategy adopted to isolate the toxic agent that causes ASP?

4. What components of the scientific method can you identify in the work done to identify this toxic agent? 

Separating a mixture…

5. What physical properties were considered during the initial separation of the mixture that held the toxic extract from the mussel samples?

6. How did the researchers know that the toxic agent was present in the methanol extract, and not in the solid residue?

7. Define the term, volatile. What general conclusion about the molecular composition of the toxic substance was made after comparing the volatile and nonvolatile portions of the extract?

8. Why was a mixture of dichloromethane and water used as the solvent to separate the nonvolatile portion of the extract?  

9. The researchers decided that the toxin was probably a “polar, ionizable” substance. What was the basis for this decision?  Was the toxin found in the dichloromethane fraction or in the aqueous (water) fraction?

Identifying molecular features …

10. How did column chromatography of the aqueous layer provide for isolation of the toxic substance as a 

single pure substance?
11. What features of a molecule’s structure can be identified by electrophoresis?

Final identification… 

12. How was the final identification of the molecular formula of domoic acid accomplished?

13. Curiously, domoic acid had been used a medicine in Japan.  Explain why it was not identified as a toxin in 

those applications.

14. What specific role does glutamate (from glutamic acid) have in the transmission of nerve signals, and ultimately in enabling thought, learning, and memory? 

15. Why do small quantities of domoic acid have the same effect on cells as excessive quantities of glutamate?

16. Explain the term, “molecular Trojan Horse”, as used in reference to domoic acid. 

A continued threat?

17. Where in the food chain does domoic acid originate? 

18. How is commercial seafood screened for this toxin? 

Chemistry, the “central science”.

19. Chapter 1 lists five branches of chemistry.  Which areas of study would likely contribute the knowledge

and skills needed to isolate and identify domoic acid?

      20.  As a result of reading this article, explain how chemistry can be called “the central science”. 






